ABSTRACT. Macroplea appendiculata PANZER, 1794 is an extremely rare species in Poland and Europe. This paper provides new data on the ecology of this species. 24 specimens of M. appendiculata were collected in fish ponds at Samoklęski. This beetle was caught mainly with active traps placed on the bottom, but it was not found in traps set just below the water surface. The data show that M. appendiculata is a typical benthic organism, moving vertically to only a small extent. The low rate of metabolism allows this beetle to inhabit waters of varied, as well as low, oxygen content. The occurrence of the most numerous population of M. appendiculata in fish ponds, currently known in Poland, indicates the crucial role of this kind of water body as a habitat for this species.
INTRODUCTION
The small Palaearctic genus Macroplea SAMOUELLE, 1891 encompasses only 7 species (SILFVERBERG 2010 , LOU at al. 2011 ; three of them (except for M. huaxiensis LOU & LIANG, 2011 , M. japana (JACOBY, 1885 , M. ranina LOU & YU, 2011 and M. skomorokhovi MEDVEDEV, 2006 ) occur in Europe, of which two (M. mutica FABRICIUS, 1792 and M. appendiculata) are also present in Poland (WARCHAŁOWSKI 1985 , ASKEVOLD 1990 , SILFVERBERG 2010 . The genus Macroplea includes the smallest and entirely aquatic (hydrophilous or almost hydrobiontic) representatives of the family Chrysomelidae living on submerged plants or at the bottom. The Polish species of Macroplea are ecologically associated with freshwaters (M. appendiculata) or brackish waters (M. mutica inhabits the Baltic Sea). Both of these species are entirely adapted to an aquatic life and invariably remain under water at the bottom or on submerged macrophytes. M. appendiculata and M. mutica are very closely related ecologically (WARCHAŁOWSKI 1985) ; at the same time they comprise a genetic sister group with a relatedness of ca 5-6%. This means that both species are relatively young and diverged approximately about 2.5 million years ago from temperate Europe. At present they occupy diverse niches, mainly with different salinities (KÖLSCH et al. 2006) . In Poland, both species are easily recognizable from the morphology of the male copulatory apparatus and a few other morphological or habitat differences (WARCHAŁOWSKI 1985 , LOU et al. 2011 . Protected by law in Poland, these two species are the only protected representatives of Chrysomelidae in the country. M. appendiculata is regarded as endangered (category -2) in Germany (GEISER 1998) and it is critically endangered also in the Czech Republic (STREJČEK & BEZDĔK 2005) and Poland (PAWŁOWSKI et al. 2002) . This beetle appears to be very rare practically throughout its European distribution range. Recently, we have acquired the first reliable data on this species for Poland since the 1970s. In the last decade it has been collected at a number of study sites in south-eastern Poland (ŚCIBIOR et al. 2008) , the Pomeranian Lake District and the Małopolska Upland (BUCZYŃSKI 2012 .
The same applies to data from the countries bordering Poland or areas situated not far away. From the Czech Republic there are only older data from Moravia (ČÍŽEK 1987) and Bohemia (KANTNER & SNÍŽEK 1991 , DOLEŽAL 1995 , together with some newer information from Bohemia (KŘIVAN 2004, BEZDĔK -unpublished data) . There are no data on the occurrence of this species in Slovakia in the catalogue of Palaearctic beetles (SILFVERBERG 2010), but there is one old single specimen from this area, preserved in the National Museum in Prague (BEZDĔK -unpublished data). Although this species has not been recorded in Latvia (BUKEJS 2010) , it has been found in Belarus (LOPATIN & NESTEROVA 2005) and Lithuania (TAMUTIS et al. 2011) . From several central European countries like Austria (GEISER 2004 ), Hungary (ROZNER 1996 , VIG 2003 or the European part of Russia (ROMANTSOV 2007) we have only older -insufficient or unconfirmed -data on this species. Detailed information on the present status of M. appendiculata can be found in numerous papers from Germany (MOHR 1985 , KROKER 1986 , GÜRLICH 1992 , HEINIG & SCHÖLLER 1997 , KÖHLER & KLAUSNITZER 1998 , KÖLSCH et al. 2006 .
The main objective of the present authors was to obtain relatively detailed and new information on the ecology of this species during studies on the micropopulation inhabiting fish ponds in the Lublin Region. The complex at Samoklęski comprises 33 ponds with a total area of 185.5 ha. The areas of particular ponds range from 0.8 to 13.5 ha, and the maximum depth is 2 m. The ponds are supplied by the River Minina, a left-bank tributary of the River Wieprz. The complex of ponds was established at the broadest point in the Minina valley. An additional water resource supplying the ponds is a left-bank tributary of the Minina, referred to as the Pracz in drainage studies (MICHALCZYK & WILGAT 1998) .
The ponds are managed in the standard manner: autumn catches, fish feeding, fertilization, controlled water levels in ponds, mowing and burning of swamps. Water does not flow through the ponds of the complex; although they are carp ponds, other fish like pike, catfish, tench and grass carp are also farmed there (NIEOCZYM 2003) .
MATERIAL AND METHODS
The macroinvertebrate studies of the carp ponds on the Samoklęski fish farm were conducted in 2004-2007 and 2010 . Samples of bottom and phytophilous macrofauna were taken from April till July. Apart from taking biological samples, the basic physical and chemical parameters of the waters were measured, i.e. temperature, pH, electrolytic conductivity, dissolved oxygen and oxygen saturation.
In 2004-2007, macroinvertebrates were collected using active traps placed on the bottom and at 0.5 m depth, as well as with a Kajak sediment core sampler. In 2010 macroinvertebrates were caught using the following three types of equipment: 1) ten active traps of 1.0 l volume, placed at the bottom of every pond and exposed for 24 hours, after which they were removed and the trapped animals emptied; 2) ten 4.0 l active traps placed just below the water surface in every pond; 3) a hydrobiological sampler with a 25 cm square frame and a 0.25 mm mesh net; these samples were collected at a distance of 10 m from the transect where the active traps (1.0 and 4.0 l) were exposed. Given that the sampling distance was 10 m and that the length of the sampler side was 0.25 m, one sample covered ca 2.5 m 2 of the bottom area.
RESULTS AND DISCUSSION
24 specimens of Macroplea appendiculata were caught in the Samoklęski fish ponds. This number can be considered high due to the extreme rarity of this species. At the same time it is the largest number of individuals caught in Poland in such a small area. Only imaginal stages were found in the samples. This leaf beetle was collected in every month of the studies, from April till July. Most specimens (13) were found in May, the least (1) in July (see Table) .
22 specimens of M. appendiculata were caught in the 1.0 l active traps, and 2 in the Kajak sediment core sampler. None were found in the samples from the 4.0 l traps or in the hydrobiological sampler. Most specimens were found in the traps placed at the bottom of the ponds (18 ind.); 2 individuals were caught in the traps placed at 0.5 m depth (see Table) .
The water inhabited by M. appendiculata had the following physical and chemical parameters: temperature -16.7-23.2°C; pH -6.28-9.03; conductivity -396-495 μS/cm; dissolved oxygen -4.22-8.10 mg O 2 /l; oxygen saturation -48.3-88.0%.
Most specimens of M. appendiculata (8) were collected in the Pszenny fish pond, a small pond with an area of 2.5 ha. The swamp belt, which covered ca 17% of the pond area, was dominated by Phragmites australis, with a large proportion of Schoenoplectus lacustris and Typha sp. Apart from the belt of shore vegetation, there were also patches of Potamogeton lucens. The bottom was hard, sandy, with a small fraction of mud by the pond edges. Oxygen conditions in this pond were rather poor (see Table) .
Macroplea appendiculata was quite numerous in the small (2.3 ha) Bilsk fish pond (7 ind.). The swamp, covering ca 26% of the pond's area, was formed by Phragmites australis and Schoenoplectus lacustris. There were no macrophytes (elodeids) other than the belt of shore vegetation. The bottom was muddy, with a considerable thickness of sediments. In this pond, dissolved oxygen and oxygen saturation levels were distinctly higher than in the other ponds. The considerable numbers of M. appendiculata in waters of varied oxygen conditions shows that neither dissolved oxygen nor oxygen saturation are factors significantly influencing the occurrence of this beetle species. This may be due to the specific way this beetle breathes -the larva takes oxygen from the aerenchyma of its host plants (WARCHAŁOWSKI 1985) , whereas the imago takes oxygen directly from the water, although it is not strongly dependent on the water's oxygen content. It is not very active, so its energy requirements are not that high (the lack of wings and wing muscles, low metabolic rate). It also seems that M. appendiculata has no clear preferences for a particular kind of a bottom -it is equally numerous on a muddy or sandy bottom. The catching of the largest number of M. appendiculata individuals in one-litre traps placed on the bottom of fish ponds (18 ind.) and in the Kajak sediment core sampler (2 ind.) indicates that this beetle is mainly associated with the benthic zone of water bodies. Two individuals were found in active traps placed at 0.5 m depth, but none were caught in the 4-liters active traps deployed just below the water surface. M. appendiculata must therefore be included in the benthos, but not in the nectobenthos, which consists of actively flying insects penetrating to the bottom of water bodies (e.g. water bugs Corixidae, Noronecta sp. and the beetles from the family Dytiscidae, Hydrophilidae and Haliplidae).
In Lublin Province M. appendiculata had been recorded earlier from the fish ponds at Samoklęski and Lake Skomielno (ŚCIBIOR at al. 2008) . At Samoklęski 2 individuals were found in the Siedlecki pond in active traps at 0.5 m depth, while in the shallow littoral of Lake Skomielno one individual was caught in a hydrobiological net. Interesting data about the present distribution of M. appendiculata in Poland is provided by BUCZYŃSKI (2012), who reported this species from running waters in the Pomeranian Lake District (3 imagines in the River Płonia) and in the vicinity of Zamość in a tributary of the River Wolbórka (also 3 imagines). In the River Płonia M. appendiculata was collected below its outflow from Lake Miedwie, hence its presence there will have been due to larval drift (BUCZYŃSKI 2012, in press ). In addition, this chrysomelid beetle has recently been found for the first time in the Kashubian Lake District, in a peat bog water body, which has not yet been recorded as a habitat of this species in Poland (BUCZYŃSKI et al. 2012, in press ). The principal and natural environments of this species are large water bodies with stagnant water (lakes, ponds) supporting a few common plant species from the genera Myriophyllum or Potamogeton. For example, it was collected in July in the Russian Lake Ładoga, the largest lake in Europe (ROMANTSOV 2007). Table. A complete list of the specimens collected and the habitats in which they occurred. 
CONCLUSIONS
In Poland, as in Central Europe, Macroplea appendiculata is a beetle species not found in large numbers, and often at single sites within its range of the occurrence. So far, the more extensive studies on populations of M. appendiculata have concentrated on the influence of the salinity and oxygen saturation of a water body on the occurrence and numbers of this species, while earlier papers focused on the physical occurrence of individuals in water bodies, giving just a cursory description of the water body in question. However, the vast majority of published information about this species consists of short notes of a faunistic character or review papers reporting its occurrence in a particular water body. The new Polish sites mentioned in this paper extend our knowledge of this species as well as its biotic and abiotic habitat preferences. Despite the many papers on the subject, detailed data on the biology of this beetle is still scarce. We have most likely compiled a practically complete list of host plant species on which either imagines or larvae of M. appendiculata live, breed and even feed; but the great rarity or absence of this species in water bodies shows that there must be some further, rather poorly understood factors determining the suitability of a habitat for this species. Our observations and literature data show that in many cases neither the character of a water body (natural or anthropogenic) nor the high content of organic compounds (eutrophication, for example) are strict limiting factors for the occurrence of this species.
It is interesting that the largest population of Macroplea appendiculata in Poland was found in anthropogenic water bodies like fish ponds, not in natural ones, a fact that is indicative of the crucial role of this kind of water body as a habitat for this species.
